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Abstract.—Study of recent collections and types shows that the genus Archocoptiinis

Heller is both more and less diverse than previously thought. Specimens included under

the name Archocopturus regalis (Boheman) are a complex of species that are superficially

very similar, probably because they participate in a single mimicry complex whose models

are flies of the genus Medetera (Dolichopodidae). The true Archocopturus regalis is ap-

parently limited to northern South America. Four species are described from Central

America

—

A. laselvaensis, n. sp., A. medeterae, n. sp., A. championi, n. sp., and A.

minutus, n. sp.—and others are known from South America. Archocopturus pulchellus

Hustache is transferred to the previously monotypic genus Zygopsella (n. comb.) and new

records are given for Zygopsella ruficauda Champion. Archocopturus basalis Hustache is

transferred to Macrocopturus (n. comb.). Mimicry of Medetera in Central America in-

volves at least 28 species in seven genera and most species are undescribed. Mimicry

selects either for convergent evolution and homoplasy among less closely related species

or selects against divergence of closely related, sibling species. Such homoplasy may be

a significant part of tropical biodiversity.
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Heller (1895) based the g&mis Archocop- but consistent differences in size, morphol-

turus on the species Copturus regalis Bohe- ogy and coloration among the specimens,

man, described originally from Cayenne Dissection revealed that these differences

(French Guiana), and he cited material from were correlated with striking differences in

"Amazonas" and Peru as that species. Hus- male genitalia and that two very similar but

tache (1932) described the other two spe- distinct species were represented. Exami-

cies currently placed in Archocopturus from nation of specimens of yet another distinct

Guadeloupe. Champion (1906) included species from Mexico and acquisition of ma-

material from Mexico to Panama under terial of more than one species from South

Heller's name and described the genus Zyg- America led to examination of the type of

opsella which he distinguished only from Archocopturus regalis in order to associate

Archocopturus, implying a close relation- the name with one of the species. At this

ship of the two genera. time it does not appear that the true A. re-

Examination of collections of what were galis occurs in Central America or Panama,

apparently Archocopturus regalis (Bohe- Unfortunately, I have seen too little mate-

man) {sensu Champion) from La Selva Bi- rial—especially o\' males—from South

ological Station, Costa Rica, showed small America to he able to treat species from that
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area at this time, although it is clear that

several additional undescribed species oc-

cur there also. It is suggested below that the

small external differences between species

is a further example of "mimetic homopla-

sy," due to their participation in a common

mimicry complex (see below, also Hespen-

heide 1996b).

Additionally, study of one Mustache

(1932) type and material from Guadeloupe

of the other of his Archocopturus showed

that neither species from that island belongs

in the genus. One of them represents the

second species known from the genus Zyg-

opsella and the other is transferred here to

Macrocopturus Heller.

The following collection codens are used

throughout the text: AMNH, American Mu-

seum of Natural History, New York, NY;

BMNH: The Natural History Museum,

London, England; CASC, California Acad-

emy of Sciences, San Francisco, CA,

U.S.A.; CHAH: Henry A. Hespenheide,

University of California, Los Angeles, CA,

U.S.A.; CMNC: Canadian Museum of Na-

ture, Ottawa, Canada; CWOB: Charles W.

O'Brien, Tallahassee, FL, U.S.A.; EAPZ,

Escuela Agricola Panamericana Zamorano,

Tegucigalpa, Honduras; EMEC, University

of California, Berkeley, CA, U.S.A.;

GBFM, Universidad de Panama; INBC: In-

stituto Nacional de Biodiversidad, Santo

Domingo de Heredia, Costa Rica; LACM,

Museum of Natural History of Los Angeles

County, Los Angeles, CA, U.S.A.; MCZ,

Museum of Comparative Zoology, Harvard

University, Cambridge, MA, U.S.A.;

MNHN: Musee d'Histoire Naturelle, Paris,

France; MUCR, Universidad de Costa Rica,

San Pedro, Costa Rica; NHRS, Naturhis-

toriska Riksmuseet, Stockholm, Sweden;

SEAN, Museo Entomologico, Leon, Nica-

ragua; STRL Smithsonian Tropical Re-

search Institute, Ancon, Panama; TAMU,
Texas A & M University, College Station,

TX, U.S.A.; UNAM, Universidad Nacional

Autonoma de Mexico; USNM: National

Museum of Natural History, Smithsonian

Institution, Washington, DC, U.S.A.

Archocopturus Heller

Archocopturus Heller 1895: 56. Type spe-

cies: Copturus regalis Boheman, by orig-

inal designation.

Heller characterized Archocopturus by

the opalescent blue or blue-green scale-like

setae on the densely punctate pronotum and

by the large punctures in the elytral striae.

In addition, the first and second funicular

segments are subequal, the mesostemum is

unmodified, and only the posterior femora

are dentate beneath. Champion (1906) also

includes "the very large approximate eyes,

separated by a narrow lanciform space

above, the basally widened rostrum,

. . .[and] the narrow antennal club, with

rather long second joint."

Characters.—The close similarity of and

small differences between species of Archo-

copturus may be due to mimetic homoplasy

(Hespenheide 1996; see below). The pos-

session of opalescent blue-green scalelike

setae are a distinctive feature of a putative

mimicry complex whose models are doli-

chopodid flies of the genus Medetera Fi-

scher von Waldheim (Hespenheide 1973,

1995), and are shared by species in several

other conoderine genera that are considered

part of this complex, namely Macrocoptu-

rus Heller, Hoplocopturus Heller, Coptu-

romimus Heller, Zygopsella Champion, and

two genera that appear to be undescribed.

The occurrence of opalescent setae in spe-

cies of several genera was noted by Heller

in his original description and cannot there-

fore be a generic character as interpreted by

Hustache (1932).

Within the genus Archocopturus, species

can be quite similar, a situation which has

been termed "sibling species" (Mayr

1963). Although male genitalia can be quite

distinctive, separating species by external

characters can be difficult. Although subtle,

the color and patterns of setae are usually

distinctive. The coloration and patterns of

setae on the elytra, the front and base of the

rostrum, and on the epimeron and meso-

and metepistema are usually characteristic.
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if subtly so. The tooth on the posterior fem-

ora differs from very small to strong, as do

the carinae on the femora.

Key to Archocopturus Species

1. Elytra with relatively uniform distribution of

setae on disc and no medial sutural spot, gla-

brous at lateral margins, apices separately

broadly rounded (Fig. 4); length < 2.5 mm;

Costa Rica to Panama (South America?) ....

A. minutus, n. sp.

- Elytra with more complex pattern of transverse

fascia and medial sutural spot, apices separate-

ly more or less angulate (Figs. 1-3); length >

3.0 mm 2

2. Elytral intervals narrower than striae, outer in-

tervals subcarinate; face from above middle of

eyes to antennal insertions on rostrum densely

covered with yellowish (male) or opalescent

blue (female) setae; Mexico and Guatemala

A. championi, n. sp.

- Elytral intervals as wide as or wider than striae,

never subcarinate; lower face and base of ros-

trum with sparse white setae or only small ar-

eas of dense setae 3

3. Areas of opalescent blue scales on sides of

pronotum separate for entire length, not joined

in middle at apex (Fig. 1); design of white and

yellow-brown setae on elytra very distinct;

scales on epimeron pale yellow; tooth on pos-

terior femur very small; length < 3.5 mm; Cos-

ta Rica, Panama A. laselvaensis, n. sp.

- Areas of opalescent blue scales on sides of

pronotum joined in middle at apex (Figs.2-3);

design of setae on elytra more or less distinct;

scales on epimeron dark orange brown; tooth

on posterior femur large; length > 4.0 mm;

Mexico to South America 4

4. Lower face and base of rostrum with sparse

white setae; elytral intervals distinctly wider

than striae; design of mostly white setae on

elytra indistinct; Mexico to Panama

A. medeterae. n. sp.

- Lower face and base of rostrum with "mous-

tache" of oblique Unes of dense white setae

from midline immediately below eyes to base

of rostrum; elytral intervals subequal in width

to striae; design of white and brown setae on

elytra distinct; South America (French Guiana)

A. regalis (Boheman)

Archocopturus laselvaensis Hespenheide,

new species

(Figs. 1, 5)

Holotype male.—Black, except dark red-

dish brown on antennae, spot on basal Vi of

each elytron between suture and humerus,

and middle and posterior femora and tibiae;

uniformly and densely covered with setae

beneath and on legs, much more sparsely

so above, rostrum glabrous except for sides

at base. Color pattern complex: setae white

on head, beneath, and on legs, setae on

pronotum scale-like, opalescent blue on up-

per sides and in triangle along midline at

base; elytra with few small opalescent blue

setae at bases of intervals 1-3 and behind

scutellum; a few white setae anterior to hu-

meri, on intervals 1-2 for basal Va, in spot

on intervals 1-2 just beyond middle and ex-

tending along interval 1 to apex; setae pale

brown and sparse in striae on apical %,

denser in transverse band at basal V3 on in-

tervals 3-8 and in patch beyond apical %
on intervals 2-4, extending to apex on in-

terval 2; setae pale yellowish on meso- and

metepisterna and anterior V3, of epimeron;

3.4 mm long, 1.6 mm wide (Fig. 1).

Pronotum with lateral margins very

weakly arcuate, inconspicuously carinate

along midline on basal ¥2, somewhat wider

than long. Elytra about Vs broader than

pronotum, elongate, about V3 longer than

wide, apices separately angulate at apex of

interval 3. Abdomen with first ventral ster-

nite with very shallow, medial, oval de-

pression beyond middle. Posterior femur

carinate, carina less distinct on basal V2,

with small acute tooth on inner margin at

apical %. Aedeagus narrow, apex strongly

deflexed in lateral view, apex narrowly

rounded in dorsal view (Fig. 5).

Allotype female.—As male, but abdo-

men with first ventral sternite very weakly

convex; 3.55 mm long.

Holotype male.—Costa Rica: Heredia

Pr., F La Selva. 3 km S Pto. Viejo, 10"26'N

84°01'W, 09.04.1983, H.A. Hespenheide

(INBC).

Allotype female.—Costa Rica: Heredia

Pr., La Selva Biol. Sta., 3 km S Pto. Viejo,

10°26'N 84". 03.08.1993. M/OI/164 (IN-

BIOCRI002266()14. INBC).

Paratypes.—COSTA RICA: Heredia Pr.,

same data as holotype but 29.07.1976,
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Figs. 1-4. Central American Archocopturus species, a. Dorsal habitus—left side with pattern of setae in-

dicated (pronotum with areas of opalescent setae cross-hatched; elytra with pale brown setae stippled, white

setae open), right side with reddish brown ground color stippled, otherwise black, b. Front of head and base of

rostrum; all figures to same scale. 1, A. laselvaensis. 2, A. medeterae. 3, A. championi. 4, A. minutus.
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27.03.1984 (2, CHAH); La Selva Biol. Sta.,

3 km S Pto. Viejo, 10°26'N 84°01'W, 16,

23.07.1992, 18, 20, 23.07.1994, 23.08.1999,

10.07.1994, Heliocarpus, 02.08.1996, balsa,

14.07.1998, balsa log (15, CHAH), 19-

24.07.1992, G. Wright, Malaise trap, second

growth, SOC 1000 (2, CHAH), 15.03.1993,

parcelas sucesionales, M/0 1/032 (1, INBC,

INBIOCRI002265677), 03.08.1993, parcelas

sucesionales, M/01/164, (3, INBC, INBI-

OCRI002266015-6, -9), La Selva Biol. Sta.,

nr Pto. Viejo, 08-17.08.1987, J. Brambila,

Malaise (2, CWOB), F. La Selva, 3 km S Pto.

Viejo, 10°26'N 84°01'W, Est. Biol. La Selva,

50-150 m, 10°26'N 84°01'W, 09.1992,

R Hanson & C. Godoy (1, MUCR),

15.07.1993, M/01/152 (1, INBC, INBI-

OCRI002260837, INBC), 16.10.1995, M/01/

471 (1, INBC, INBIOCRI002300589),

08.1992, Huertos (1, INBC, INBI-

OCRIOO 12 17035), 03.07.1993, FOT/07/28,

Goethalsia meiantha (1, INBC, INBI-

OCRI002068870), 24.08.1995, L.M. La-

Pierre, Heurtos (1, INBC, INBI-

OCRI002055923), 25.08.1995, L.M. La-

Pierre, STR 1,100 m (1, INBC, INBI-

OCRI002055721), 3 km S Pto. Viejo,

OTS-La Selva, 100 m, 10.1992, R Hanson,

Malaise trap (1, CWOB), 1 km NW Biol.

Sta. La Selva, 50 m, 31.08.1998, C.W &
L.B. O'Brien (1, CWOB); Alajuela Prov.,

20 km S Upala, 11-2 1.1 0.1 991, F.D. Parker

(1, CWOB), Bijagua, 29.07.1990, W.F

Chamberlain (1, TAMU), Est. Biol. San Ra-

mon, 900 m, 07-08.1995, R Hanson (1,

MUCR); Guanacaste Pn, Buena Vista, Ho-

tel Borinquen, 15.05.2003, J. & A. Rifkind,

R Gum (2, CHAH); Prov. Limon, Sector

Corocori, 30 km N de Cariari, Finca E. Ro-

jas, 150 m, L-N-286000-567500, 03.1994,

E. Rojas (2, INBC, INBIOCRIOO 1740728,

-698), 04.1994, E. Rojas (5, INBC, IN-

BIOCRI001786147, -164-6, -168).

09.1994, E. Rojas (1, INBC, INBI-

OCRI001996544), R.B. Hitoy Cerere,

Send, hacia Rompe Pecho cerca Casa de

madera, 100-200 m, L-N- 184700-644200

22-29.01.2002, W. Arana (1.

INB0003433272, INBC); Est. Hitoy Cer-

ere, R. Cerere, Res. Biol. Hitoy Cerere, 100

m, L-N- 184200-643300, 10.1992, G. Car-

ballo (1, INBC, INBIOCRI000906668);

Puntarenas Prov., R.F. Golfo Dulce, 3 km S

Rincon, 10 m, 10-12.1990, R Hanson, Mal-

aise trap (3, CWOB, MUCR), 24 mi NW
Villa Neilly, 09.07.1974. O'Brien & Mar-

shall (2, CWOB); San Jose Prov., 2-5 km
W Ciudad Colon, 200-2,700', 05.12.1995,

J. Rifkind, H. Lezama. on felled tree (1,

CHAH). HONDURAS: Cortes: 18 km N
Confradia, 05.08.1977, C.W. & L. O'Brien

6 Marshall (1. CWOB). 1 km W El Jaral,

Finca Fe, 700 m, 31.07.1977, O'Briens &
Marshall (1, CWOB). NICARAGUA:
Chontales, T. Belt (3, BMNH). PANAMA:
Tole, Champion (1, BMNH), Panama Prov.,

Canal Zone, Madden Forest, mi 5.0,

09°07'N 79°38'W 29.07.1971, W Bivin (1,

CHAH), Madden Dam, 09°13'N 79°38'W,

02.08.1971, H.A. Hespenheide, balsa

t[ree]f[all] (4. CHAH), 09.08.1971, H.A.

Hespenheide, Ochroma (3, CHAH). Ft.

Sherman, 19.01.1980, D. Engleman (1,

CWOB), Ft. Sherman. 09°2rN 79°59'W,

21.07.1977, H.A. Hespenheide (1. CHAH),

7 km W Margarita, 09°20'N 79°58'W (1,

CHAH), 7 km S Gatun Lock. 22.05.1978,

C.W & L.B. O'Brien & Marshall (1,

CWOB), Pan American Hwy, 30 km E

Cafiita, 15-29.06.1992, J. & K. Ribardo (2,

CSAC), Cerro Campana, 2,700',

27.05.1981, E. Giesbert (1, CHAH), Cerro

Campana, 800 m (2, CHAH), Ceno Cam-

pana, 850 m, 08°40' N 79^56' W (I,

CHAH), 56 km E Chepo, 24.05.1981, D.

Engleman, on woodfall (2, CWOB). In ad-

dition to borrowed material. Paratypes from

CHAH deposited in AMNH. CMNC,

LACM, GBFM, NHRS, USNM.

Etymology.—Named for the La Selva

Biological Station where the holotype and

allotype were collected, and location of the

Arthropods o{ La Selva (ALAS) project.

Discussion.—This species is somewhat

smaller and less common than the \ cry sim-

ilar following species and is usually easily

recognized by the pale yellowish setae on

the cpimcron and mcso- and mctepisterna.
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Specimens vary in length from 2.7 to 4.0

mm (mean = 3.55 mm, N = 83).

Archocopturus medeterae Hespenheide,

new species

(Figs. 2, 6)

Holotype male.—Black, except dark red-

dish brown spot on basal V2 of each elytron

between suture and humerus, and middle

and posterior femora and tibiae; uniformly

and moderately densely covered with setae

beneath and on legs, much more sparsely

so above, rostrum glabrous except for base

below eyes. Color pattern complex: setae

white and moderately dense on head, be-

neath, and on anterior legs, sparser on mid-

dle and posterior legs, setae on pronotum

scalelike, opalescent blue on upper sides

and across apex behind collar and in narrow

ellipse along midline on basal %; elytra with

very few small opalescent blue setae at ba-

ses of intervals 2-3 and behind scutellum;

few oval white setae anterior to humeri and

on intervals 6-8 behind humeri, more

densely on intervals and striae 1—2 for basal

Va, on interval 3 for basal '/g, in spot on in-

tervals 1-2 just beyond middle, and on in-

tervals 1-2 for apical %; long white hair-

like setae in striae beyond the middle to

apical !4; scattered pale brown setae else-

where; setae dark orange brown on epime-

ron, mesepisternum and metepisternum; 4.3

mm long, 2.0 mm wide (Fig. 2).

Pronotum with lateral margins subparal-

lel except at base and apex, inconspicuously

carinate along midline, somewhat wider

than long. Elytra about Va broader than

pronotum, elongate, about V3, longer than

wide, shallowly transversely depressed be-

hind scutellum; apices separately rounded-

angulate at apex of interval 3. Abdomen

with first ventral stemite somewhat flat-

tened. Posterior femur carinate for entire

legth, with large acute tooth on inner mar-

gin at apical ^5, middle femur carinate for

apical 1/4, anterior femur for apical V2. Ae-

deagus moderately broad, apex broadly

rounded in dorsal view and slightly de-

flexed in lateral view (Fig. 6).

Allotype female.—As male, but abdo-

men with first ventral sternite very weakly

convex; 3.9 mm long.

Holotype male.—Costa Rica: Heredia

Pr., La Selva Biol. Sta., 3 km S Pto. Viejo,

10°26'N 84°01'W, 24.06.1991, H.A. Hes-

penheide (INBC).

Allotype female.—Costa Rica: same data

as holotype but 25.07.1996 (INBC).

Paratypes.—COSTA RICA: Heredia Pr.,

La Selva Biol. Sta., 3 km S Pto. Viejo, 02-

04.1993, P. Hanson, Malaise trap (1,

MUCR), same data as holotype but 25,

26.07, 03,11.08.1996, 10.07.1994, on trunk

of Ochroma lagopus (17, CHAH); 28.07-

02.08.1992, G. Wright, Malaise trap, sec-

ond growth, SOC 1000 (1, CHAH), Here-

dia Pr., F. La Selva, 3 km S Pto. Viejo,

10°26'N 84°01'W, 25.03.1980, 10,

14.07.1982, 12.04.1984, 03.07.1985,

29.03.1987, H.A. Hespenheide (8, CHAH),

01.04.1987, M.M. Chavarria D. (1,

CHAH), Heredia Pr., La Selva Biol. Sta., 3

km S Pto. Viejo, 10°26'N 84°01'W,

15.04.1991, H.A. Hespenheide (1, INBC,

INBIOCRIOO 12 16260), 15.04.1993, parce-

las sucesionales, M/0 1/064 (2, INBC, IN-

BIOCRI002259218, -9), 15.07.1993, par-

celas sucesionales, M/01/152, (2, INBC,

INBIOCRI002260835-6), F La Selva, 3 km

S Pto. Viejo, 10°26'N 84°01'W, 25.03.1987

(1, INBC, INBIOCRI001216775), Est.

Biol. La Selva, 50-150 m, 10°26'N

84°01'W, 08.1992, Huertos (4, INBC, IN-

BIOCRI001216839, -871, -877, -923),

09.1992 (1, INBC, INBIOCRIOO 12220 1 9),

18.05.1993, parcelas sucesionales, M/01/

096, (1, INBC, INBIOCRI0022661231),

03.08.1993, M/01/164, (1, INBC, INBI-

OCRI002292826), 30.06.1995, M/01/387,

(2, INBC, INBIOCRI002286946, -51),

01.08.1995, M/01/411, (1, INBC, INBI-

OCRI002289268), 05.03.1998, M/18/

703, Borde Suampo (1, INBC, INBL

OCRI002739513), 16.04.1998, M/18/706

(1, INBC, INBIOCRI002283483),

30.04.1998, M/1 8/707 (1, INBC, INBI-

OCRI002739680), 04.08.1999, M/19/728,

Bosque secundario (2, INBC, INBI-
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(P 0.5 mm

8

Figs. 5-8. Male aedeagi of Archocopturiis. dorsal (left) and lateral (ritiht) views; all tiiziires to same scale.

5, A. laselvaensis. 6, A. medeterae. 7, A. championi. 8, A. minittus.

OCRI002622972-3), 23.08.1999. M/19/ 04.10.1999. M/19/732 (2. INBC. INBI-

729 (5, INBC, INBIOCRI002620363, OCRI()()2625()l 1 . 020). ()I.II.19^W. M/

-376, -386, -427, -464). 06.09.1999. M/ 19/734 (4. INBC. 1NBK)CR1()()2727 105.

18/730 (7, INBC, INBIOCRI002620957, -108. -238, -257). 13.08.1995. L.M.

-967, -1018, -024, -216, -285. -342), LaPierre. dead Arioiitrjnis dliilis (5. INBC,
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INBIOCRI002055822, -842-4, -855); 3

km S Pto. Viejo, OTS-La Selva, 100m,

11.1992, P. Hanson, Malaise trap (1,

CWOB), Pto. Viejo, OET La Selva, 100 m,

01.1993, Hanson & Godoy (1, MUCR), 1

1

km SE La Virgen, 450-550 m, 10°20'N

84°14'W, Transect, 17-19.03.2003, M.

Sharkey, Malaise, (1, INBC,

INB0003237456), Horq. Sarapiqui, A.C.

Cordillera Volcanica Central, 50 m, L-N-

262100-542350, 07-08.1992, R. Vargas (1,

INBC, INBIOCRI001973853), Est. Mag-

sasay, RN. Braulio Carillo, 200m, L-N-

264600, 531000, 05.1991, M. Zumbado (2,

INBC, INBIOCRI001310609-10), L-N-

264600, 531100, 12.1990, R. Aguilar (1,

INBC, INBIOCRI000701597), Alajuela

Prov., 20 km S Upala, 25-31.10.1990, ED.

Parker (1, CWOB); Limon Prov., Zent,

30.05.1956, E Lara, on cacao (1, BMNH),

Prov. Limon, Manzanillo, RNFS Gandoca

y Manzanillo, 0-100 m, L-N-398100-

610600, 06-27.01.1993, EA. Quesada (1,

INBC, INBIOCRIOO 1295981), Est. Hitoy

Cerere, R. Cerere, Res.Biol. Hitoy Cerere,

100 m, L-N- 184200-643300, 07.1992, G.

Carballo (1, INBC, INBIOCRI000709964),

R.B. Hitoy Cerere, Valle de La Estrella,

100-200 m, L-N- 184600-643400, 12.11-

07.12.1993, G. Carballo, Malaise (1, INBC,

INB0003496384); Sector Corocori, 30 km

N de Cariari, Einca E. Rojas, 150 m, L-N-

286000-567500, 03.1994, E. Rojas (1,

INBC, INBIOCRIOO 1740994), 04.1994, E.

Rojas (6, INBC, INBIOCRI001786167,

-169-72, -198), Sector Corocori, 30 km

N de Cariari, Einca de E. Rojas, A.C. Tor-

tuguero, 150m, L-N-286000-567500,

01.1994, E. Rojas (1, INBC, INBI-

OCRI001855910), Sector Corocori, 30 km

N de Cariari, Einca de E. Rojas, 150 m, L-

N-286000-567500, 07,1993, E. Rojas (1,

INBC, INBIOCRIOO 1699673), Sector Cer-

ro Corocori, Eca de E. Rojas, 150m, L-N-

286000-567500 26.03-24.04.1994, E. Ro-

jas (2, INBC, INBIOCRI000735275,
— 767567); Prov. Punt[arenas]., Rancho

Quemado, Peninsula de Osa, 200 m, L-N-

292500, 511000, 10.1991, E Quesada (1,

INBC, INBIOCRI000540684); Punt. Pr.,

vie. Rincon, Osa Pen., 28.07.1991, ET. Ho-

vore (1, CHAH); San Jose Pr., 4 km N San

Isidro, 29.07.1991, ET. Hovore (2, CHAH).

BELIZE: Cayo, 22 mi SE Belmopan,

18.08.1977, C.W. & L. O'Brien & Marshall

(2, CWOB), 24 mi SE Belmopan, 16,

18.08.1977, C.W. & L. O'Brien & Marshall

(17, CWOB). HONDURAS: Atlantida, PN

Pico Bonito, El Portillo, 29.06.2001, R.

Turnbow (1, CWOB); Yoro, Ocotillo,

30.07.95, R.D. Cave (1, EAPZ). MEXICO:

San Luis Potosi, Huichihuayan, 18.06.1941,

H.S. Dybas (1, CWOB), 8 mi N Huichi-

huayan, 20.06.1941, H.S. Dybas (2,

CWOB); Tabasco, 8 mi W Cardenas,

07.10.1976, Gate & Clark (1, TAMU); Ve-

racruz, Tezonapa, 08.08.1941, H.S. Dybas

(1, CWOB), Penuela, 15.07.1941, H.S. Dy-

bas (1, CWOB), Los Tuxtlas Biol. Sta.

UNAM, 250 m, 19.05.1983, C. & L.

O'Brien & G. Marshall (2, CWOB), Est.

Biol Los Tuxtlas, 18°35'N 95°05'W, 02,

04.05.1991, H.A. Hespenheide (2, CHAH),

01-09.07.1988, J.A. Chemsak (1, EMEC),

Veracruz, 9.5 mi SW Catemaco, 1,800',

16.07.1959, B. & B. Valentine (1, CHAH),

Toxpam, Salle Coll. (3, BMNH). NICA-

RAGUA: Rio San Juan Pr, Refugio Bartola,

16 km ESE El Castillo, 10°58/59'N 84°20/

21 'W, 03.05.1999, H.A. Hespenheide (1,

SEAN). PANAMA: Bocas del Toro Pr., 2-

5 km W Almirante, road to Ojo de Agua,

09°17'N 82°26'W, 06.07.1974, TL. Erwin,

D.R. Whitehead (1, CWOB), Colon, Achi-

ote Road, 26.09.1982, D. Engleman (1,

CWOB), Canal Zone, Et. Sherman,

09°21'N 79°59'W, 21.07.1977, H.A. Hes-

penheide (1, CHAH), Eort Sher-

man,18.02.1992, E,T, Hovore (2, CHAH), N
shore Gatun Lake, 02.06.1984, E. Giesbert

(1, CHAH), Margarita, Rancho Ramos,

02.04.1984, D. Engleman (5, CWOB), Pan-

ama Pr., 56 km E Chepo, 24.05.1981, D.

Engleman, on woodfall (13, CWOB), 80

km E Chepo, 09-20.05.1981, J.E. Wappes

(1, CWOB), Canal Zone, Barro Colorado

Is., 09°10'N 79°50'W, 08.07.1970,

05.04.1973, 01.06.1977 H.A. Hespenheide
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(5, CHAH), Barro Colorado Is.,

22.01.1959, H. Dybas (1, CWOB), H. Wol-

da, 18-23.01, 01-06.02.1987, IB window

trap, 18-23.12.1988, 08-13 [2], 30-31.01,

14-19.02, 27-30.03.1989, 3A window trap,

04-09.01.1987, 13-18, 20-25, 27-30.03,

03-08, 10-15, 17-22.04, 01-06.05.1988,

3B window trap (2, CWOB), H. Wolda,

03.07.1977, 20.03, 19.08.1978, uv trap 1 (3

m. high). Canal Zone, 7 km S Gatun Lock,

22.05.1978, C.W. & L.B. O'Brien & Mar-

shall (1, CWOB), Panama Prov., Pan Amer-

ican Hwy, 30 km E Caiiita, 15-29.06.1992,

J. & K. Ribardo (16, CASC), Panama Pr.,

12 km N El Llano, El Llano-Carti Rd.,

24.01.1993, F.T. Hovore (1, CHAH), Pma.

Prov., 9 km SE Bayano Bridge, 9°10'N

78°46' W, 08.09.1974, H.PStockwell (2,

BMNH), [Chiriqui Prov.], Bugaba, Cham-

pion (1, BMNH), Bugaba, 800-1,500 ft.

Champion (1, BMNH). In addition to bor-

rowed material, Paratypes from CHAH will

be deposited in AMNH, CMNC, CNCI,

GBFM, LACM, MCZ, MNHN, NHRS,

UNAM, STRI, USNM.

Etymology.—Named for the putative

models {Medetera spp., Dolichopodidae) of

which this species and most Archocopturus

are mimics (see discussion below).

Discussion.—This is the largest and most

widespread species in Central America,

usually easily recognized by the dark or-

ange brown setae on the epimeron and

meso- and metepisterna. Specimens vary in

length from 3.1 to 5.0 mm (mean = 4.32

mm, N = 210).

Archocopturus championi Hespenheide,

new species

(Figs. 3, 7)

Holotype male.—Black, except dark red-

dish brown in irregluar transverse spot on

each elytron behind humerus and before

middle, antenna, and middle and posterior

femora and tibiae; uniformly and densely

covered with setae beneath and on anterior

legs and below and lateral to eyes, sparser

on middle and posterior legs, in distinct pat-

tern above, rostrum glabrous except for

base above antennal insertions. Color pat-

tern complex: setae small and yellowish on

head, small and white on the legs, very

large and white beneath, setae on pronotum

scale-like, opalescent blue on upper sides

and across apex behind collar and along

midline, more broadly so before scutellum;

elytra with very few small opalescent blue

setae at bases of intervals 2-3; white setae

anterior to humeri and in transverse fascia

on intervals 6-10 behind humeri, on inter-

vals and striae 1-3 for basal Vs, in chevron-

like spot on intervals 1-2 and stria 1 at mid-

dle, continuing on interval 1 to apex, and

in trasverse fascia at apical Vs across inter-

vals 1-4, continuing on interval 2 to apex;

setae pale brown in trasverse fascia on in-

tervals 3-6 at basal Vs; setae orange brown

on epimeron, mesepistemum and anterior Vi

of metepisternum; 3.0 mm long. 1.4 mm
wide (Fig. 3).

Pronotum with lateral margins subparal-

lel except at base and apex, inconspicuously

carinate along midline, somewhat wider

than long. Elytra about VS broader than

pronotum, elongate, about Va longer than

wide, striae broader than intervals, intervals

5-10 subcarinate; apices separately, sharply

angulate at apex of interval 3. Abdomen

with first ventral sternite broadly, shallowly

depressed. Posterior femur carinate for en-

tire length, with very small obtuse tooth on

inner margin beyond middle, middle femur

carinate for apical Va, anterior femur for api-

cal Vi. Aedeagus narrow, attenuate, apex

abruptly deflexed in lateral view and nar-

rrowly truncate in dorsal view (Fig. 7).

Allotype female.—As male except setae

on base of rostrum sparser and with opal-

escent blue setae at sides and bctv\'een bases

of eyes; abdomen \\ ith lirst \ciitial sternite

slightly convex; ^3 mm long.

Holotype male.—Guatemala; Panlalcon,

1700 It., (^liampion (BMNH).

Allotype female.—Guatemala: same data

as holotype (BMNH).

Paratypes.

—

GUATEMALA: same data

as h(^l(Mypc ( 10. BMNH). MEXICO: Vera-
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cruz. El Fortin, 02.07.1947, H.S. Dybas (1,

CWOB).

Etymology.—This species is named in

honor of the collector of the holotype and

author of the section on the "Zygopina"

(now Conoderinae) in the Biologia Centra-

li-Americana, G. C. Champion (1906).

Discussion.—The extensive and dense

area of setae on the face—and the opales-

cent setae of the females—is very distinc-

tive. The slender genitalia with the apically

abruptly deflexed and truncate apex are

quite different from those of other Archo-

copturus and very similar to those of spe-

cies of Cylindrocopturus Heller related to

C. elongatus Champion. A very similar

species has been seen from Rio de Janiero,

Brasil. Specimens vary in length from 2.9

to 3.5 mm with females averaging larger

(males, mean = 3.11 mm, N = 5; females,

mean = 3.35 mm, N = 8). The Mexican

specimen is figured.

Archocopturus minutus Hespenheide,

new species

(Figs. 4, 8)

Holotype male.—Black, except dark red-

dish brown on antenna, much of disc of

each elytron behind scutellum and from su-

ture halfway to lateral margins, more ex-

tended laterally behind humerus, and mid-

dle and posterior femora and tibiae; uni-

formly and densely covered with setae be-

neath, on legs and on head below eyes,

much more sparsely so above, rostrum gla-

brous from just above antennal insertions.

Color pattern complex: setae white on head,

beneath, and on legs, setae on pronotum

scalelike, opalescent blue on upper sides;

elytra with few white setae anterior to hu-

meri, more on intervals 1—4 and included

striae for basal Vg and in transverse fascia

on intervals 6-10 behind humeri; setae nar-

row, elongate and white in striae 1—4 (and

5 apically) on apical %, setae hairlike and

pale brown on intervals 1—5 (and 6 apical-

ly); setae pale yellowish on mesepisternum

and anterior Vi of metepisternum; 2.3 mm
long, 1.1 mm wide (Fig. 4).

Pronotum with lateral margins arcuately

rounded, not carinate, coarsely punctate, 1-

V2 wider than long. Elytra together about Vs

broader than pronotum, about '/,() longer

than wide, apices separately broadly round-

ed. Abdomen with first ventral sternite with

small, glabrous, shallow, medial, oval de-

pression beyond middle. Posterior femur

carinate, with very small acute tooth on in-

ner margin beyond middle, middle femur

carinate, anterior femur for apical Vs. Ae-

deagus gradually attenuate, apex deflexed

in lateral view, apex narrowly rounded in

dorsal view (Fig. 8).

Allotype female.—As male, but abdo-

men with first ventral sternite convex; uni-

formly setose, 2.4 mm long.

Holotype male.—Costa Rica: Heredia

Pr., La Selva Biol. Sta., 3 km S Pto. Viejo,

10°26'N 84°01'W, 05.05.1993, Conceveiba

pleiostoma, FOT/04/ (INBC, INBI-

OCR1002267368).

Allotype female.—Costa Rica: same data

as holotype (INBC, 1NB1OCR1002267367).

Paratypes.—COSTA RICA: Heredia Pr.,

same data as holotype but 23.07.1998, H.A.

Hespenheide, t[ree] f[all] Protium pittieri

(1, CHAH), 01.11.1993, Parcelas sucesion-

ales, M/0V248 (1, INBC, INBI-

OCRI002259263) 05.03.1993 Carapa gui-

anensis, FOT/02/ (1, INBC, INBI-

OCRI002267366); same data as holotype

but "F[inca] La Selva," 11, 31.07.1982,

H.A. Hespenheide, t[ree] f[all] Protium-

Ochroma (5, BMNH, CHAH), 14.07.1982,

H.A. Hespenheide, Protium t[ree] f[all] (2,

CHAH); same data as holotype and "50-

150 m, INBio-OET" 08.1992, (1, INBC,

INBIOCRI001217035), 14.01.1993, ex Vi-

rola koshnyi, FVK/01/02 (1, INBC, INBI-

OCRIOO 1222049), 04.09.1993, Virola

koshnyi FVK/11/01, 07 (2, INBC, INBI-

OCRI002068228, -260486), 09.11.1993,

Virola koshnyi, FVK/ 15/05 (1, INBC, IN-

BIOCRI001240838), 15.10.1994, Virola

koshnyi, FVK/24/36, 38 (2, INBC, INBI-

OCRI002286363, -293533), 03.09.1993,

Tapirira guianensis, FOT/10/04, 06, 07, 08,

09 10, 15, 17 (10, INBC, INBIOCRL
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002068484, -485, -490, -494, -500.

-519, -521, -522, -524, 1278961).

08.01.1994, Pentaclethra macrloba, ^^1^18/

37 (1, INBC, INBIOCRI002260305),

28.12.1999, Tachigalia costaricensis, FOT/

41/13 (1, INBC, INBIOCRI002725101),

13.11.1997, M/18/690, Borde suampo (5,

INBC, INBIOCRI002282913, -922,

-950, -954, -957), 11.12.1997, M/18/

693, Borde suampo (2, INBC, INBI-

OCRI002283068, -070); Prov. Puntar-

enas, Golfito, Res Ptal Golfo Dulce, Est

Agujas, 250-350 m, 09.04.2000, A. Azo-

feifa Interseccion, L.S._276750_526550

(1, INBC, INB0003086077); Puntarenas

Prov., R.F. Golfo Dulce, 3 km S Rincon, 10

m, 09.1991, P. Hanson, Malaise trap (1,

CWOB), Puntarenas Prov., R.F. Golfo Dul-

ce, 24 km W Piedras Blancas, 200 m, 10,

11.1990, P Hanson, Malaise trap (2,

CWOB, MUCR), [Prov?] Hamburg Farm,

Reventazon, ebene Limon, 30.05.1935, F.

Nevermann (1, USNM). PANAMA:
C[anal] Z[one], Barro Colo[rado] Is,

08.1946, Zetek, 5238 (1, USNM). In addi-

tion to borrowed material, Paratypes from

CHAH will be deposited in GBFM.

Etymology.—Named for the small size

of this species.

Discussion.—As interpreted here, this is

the most distinct species of Archocopturus

in its size, the pattern of setae on the elytra,

and in lacking the angulate elytral apices.

The sexes do not differ significantly in

length, and specimens vary in length from

2.15 to 2.85 mm (mean = 2.46 mm, N =

42). Almost half of the specimens have

been collected at La Selva by canopy fog-

ging of five different tree species, suggest-

ing that the larval host is a canopy liana or

epiphyte. Single specimens of two other

species have been seen that are very similar

to A. minutus, one of which is probably dif-

ferent enough to require a separate, new ge-

nus.

Archocopturus regalis (Boheman)

(Fig. 9)

Copturus regalis Boheman 1845: 105.

Archocopturus regalis: Heller 1895:56.

Diagnosis.—Black, except dark reddish

brown on antenna, and middle and posterior

femora; uniformly and densely covered

with setae beneath, somewhat more sparse-

ly so on legs, in distinct patterns above, ros-

trum glabrous except for sides at extreme

base. Color pattern complex: setae white on

head, denser in distinct "moustache"" from

the inner angles of the eyes to basal angles

of rostrum, beneath, and largely on legs, se-

tae on pronotum scalelike, opalescent blue

on upper sides, joining in middle at apex,

and in narrow triangle along midline at

base; elytra with few small opalescent blue

setae at bases of intervals and striae 1-2

and behind scutellum; a few white setae an-

terior to humeri, on intervals 1-3 for basal

Va, on interval 4 just at base, in spot on in-

tervals 1-2 just beyond middle and extend-

ing along interval 1 to apex; setae pale

brown and sparse in striae on apical % ex-

cept at apex, denser in transverse band at

basal V3. on intervals (and striae) 3-10 and

in patch beyond apical % on intervals 2-4,

extending to apex on interval 2; setae pale

yellowish on femora and on epimeron. me-

sepisternum and anterior % of metepi ster-

num; 4.3 mm long, 1.9 mm wide.

Pronotum with lateral margins very

weakly undulate to subparallel. not carinate,

about as wide as long. Elytra about V3

broader than pronotum, elongate, about Va,

longer than wide, apices separately angulate

at apex of interval 3. Posterior femur cari-

nate, with acute tooth on inner margin at

apical %\ middle and anterior femora cari-

nate for apical Vi.

Holotype.—"893/Cayen/Coll. C"hcvrol./

14/Archocopturus regalis (Boh.) dctcrni;

K.M. Heller," by monotypy (NHRS)

Discussion.—The sex of the type was noi

determined, but it is probably a female. Al-

though Heller cites material froni "Ania-

zonas" and Peru, these almost certainly

represent species distinct from A. regalis as

no Amazonian specimens seen by me

match the unique type of that species. It is

the only species I have seen witli iinnis-

tachelikc narrow, divergent patches (^i^
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1mm

Fig. 9.

rostrum.

Archocopturus regalis. a, Dorsal habitus of holotype (as in Figs. 1-4). b. Front of head and base of

dense white setae above the base of the ros-

trum.

Zygopsella Champion

Zygopsella Champion 1906: 42. Type spe-

cies: Zygopsella ruficauda Champion, by

monotypy.

Champion differentiated Zygopsella from

Archocopturus because the former pos-

sessed "much smaller, inferiorly acuminate

eyes, [a] narrow, acuminate antennal club,

and . . . equally unidentate femora." Each

elytron also possesses a more or less pro-

nounced dorsoventrally flattened and api-

cally rounded lobe that projects from the

apex from the second through the fifth ely-

tral intervals.

Zygopsella ruficauda Champion

Zygopsella ruficauda Champion 1906: 42.

Specimens examined.—COSTA RICA:

Prov. Guanacaste, Est. Palo Verde, P.N.

Palo Verde, 10 m, L-N 259000, 888400,

25.03-21.04.1992, M. Ortiz (INBC, INBI-
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OCRI000786987); Prov. Heredia, 16 km

SSE La Virgen, 1,050-1,150 m, 10°16'N

84°05'W, 21.03.2001, Transect, ll/TN/16/

016 (INBC, INB0003209199). GUATE-

MALA: Vera Paz, Senahu (2 Syntypes,

BMNH); Esc, 10 km S Esquintla,

20.06.1985, W.E. Clark (CWOB). MEXL
CO: Veracruz, Est. Biol, de Los Tuxtlas,

160 m SNM, 09.07.1995, A. Ibarra

(UNAM). PANAMA, Panama Pr., Cerro

Jefe, 700 m, 27.03.1976, H.P Stockwell

(STRI)

Discussion.—The distribution of this

species is puzzling, with a very small num-

ber of specimens known from localities that

are widely separated geographically and

very different ecologically. Most are from

wet middle elevation sites on the Caribbean

slopes, but the Palo Verde specimen is from

a Pacific lowland site with a strong dry sea-

son.

Zygopsella pulchella (Hustache),

new combination

Archocopturus pulchellus Hustache 1932:

28. Syntypes: "Guadeloupe: Trois-Rivi-

eres, Gourbeyre, Dufau; Clairieres, vers

600m, Dufau," not seen.

Specimen examined.—GUADELOUPE:
BasseTerre, Bras-David, Rte. de la Tra-

verse, 21.05.1985, C.W. & L.B. O'Brien

(CWOB, det. C. O'Brien).

Discussion.—Hustache (1932) described

two species from Guadeloupe in the genus

Archocopturus, basing their assignment to

the genus on the subequal first and second

funicular segments and the possession of

metallic blue-green scalelike setae on the

pronotum, neither of which is characteristic,

as discussed above. "'Archocopturus^'' pul-

chellus is very close to Zygopsella ruficau-

da, differing only in details in the pattern

of setae.

Macrocopturus hasalis (Hustache),

new combination

Archocopturus basalts Hustache 1932: 29

Specimens examined.—GUADE-
LOUPE: BasseTerre, Sofaia, 6 km SW Ste.

Rose, 26.05.1985, C.W. & L.B. O'Brien

(CWOB, det. C. O'Brien, "compared with

type"), Trois-Rivieres, Gourbeyre, Dufau

(syntype, MNHN). PUERTO RICO: Mari-

cao Forest, 2-3,000 ft., 30.05-02.06.1938,

Darlington (MCZ).

Discussion.—The other species Hustache

misassigned to Archocopturus is transferred

here to Macrocopturus Heller. Its diminu-

tive size superficially suggests the genus

Eulechriops Faust, but the mesosternum of

basalts is unmodified. The genus Macro-

copturus as currently constituted is clearly

not a monophyletic group, but is very

large—over 100 species are known from

the La Selva Biological station (Hespenhei-

de, unpublished)—and will require exten-

sive further study. The specimen from

Puerto Rico is the first record from the An-

tilles other than Guadeloupe.

Discussion

Flies as models for mimicry: Medetera

ecology and behavior.—Earlier I suggested

that a recurring color pattern of red head,

variegated black pronotum, and pale elytra

among a number of unrelated beetle groups

might be explained as mimicry of flies

(Hespenheide 1973). Flies with red eyes

were hypothesized to be avoided by bird

predators because of the difficulty o^ cap-

turing them. Many of the beetles were con-

oderine weevils which commonly were ob-

served perching on the sides of tree trunks.

Although I discussed Archocopturus as pari

of that complex, I later (Hespcniicidc 1
'-)95

)

distinguished a second complex ol beetle

mimics that had the pront)tuin metallic blue

(rather than variegated black) and usually

lacked the red and suggested that these

were mimics o\ dolichopt>did Hies ol the

genus Medetera.

Flies oi the genus Medetera are predators

as larvae on the lar\al forms ol" wooel-hor-

ing insects and some species oticii aic \cry

common on recently-fallen trees civ perched

on the sides o^ standing trees in the vicinity
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of tree falls (Bickel 1985, 1987). Many con-

oderine beetles are wood borers as larvae

and are found in the same situations. I have

previously pointed out the importance of

the association of model and mimic in the

same microhabitat (Hespenheide 1996a).

Adult Archocopturus in particular are often

seen at tree falls, and some individuals

show a characteristic behavior of rapidly

palpitating their tarsi; on one occasion I

have observed similar behavior by a species

of Medetera.

Other participants.—At least two other

species complexes of conoderine weevils

participate in the mimicry of Medetera in

Central America, Macrocopturus lampro-

thorax (Heller) and Copturomimus caeru-

leotictus Champion. As with Archocoptu-

rus, both have the metallic blue setae on the

pronotum and both are complexes of sibling

species, rather than a single species. Ma-

crocopturus lamprothorax is a complex of

at least 1 8 species differing in subtle details

of pattern and male genitalia; Copturomi-

mus caeruleotinctus is a complex of at least

three species. As with 'Archocopturus re-

galis," there are only two names for at least

21 species. Specimens of two additional un-

described species that may represent unde-

scribed genera also are known to me.

Another mimicry complex in conoderine

weevils involves metallic blue setae on the

base of the pronotum and red setae on the

anterior portion (Hoplocopturus scintillans

Champion complex). Despite the presence

of the metallic blue setae, this complex

seems to be associated with the specific mi-

crohabitat of aroid roots rather than tree

trunks and probably does not have Mede-

tera species as models (Hespenheide

1996a).

Mimicry and biodiversity.—The effect of

selection in the evolution of mimicry is to

increase the similarity of mimic to models

and, consequently, of mimics to one anoth-

er, creating mimetic homoplasy when more

distantly related species independently

evolve a mimetic pattern. Alternatively, se-

lection for mimetic resemblance will pre-

vent significant divergence in cases when

an already-mimetic species undergoes spe-

ciation, creating sibling species. Without

detailed morphological and/or genetic anal-

yses it is unknown, of course, which resem-

blances between species actually are due to

convergent evolution for mimicry (mimetic

homoplasy) and which are due to ancestry

(sibling species). In either case, close mor-

phological similarity means that true differ-

ences between species will be overlooked

in poorly studied taxa, which has certainly

been the case for the highly diverse Neo-

tropical insect fauna, so that many taxa are

undescribed. For the taxa involved in the

mimicry of Medetera, all four Central

American Archocopturus are undescribed,

and 21 of 24 other species and two of five

other genera; that is, 89% of the species and

Vi of the genera.

Much of the material available for this

study has come from the Arthropods of La

Selva (ALAS) Project at La Selva Biolog-

ical Station in Costa Rica. Of the 28 species

and six genera known to me and hypothe-

sized to mimic Medetera, 21 species and

four of the genera have come from ALAS
or La Selva collections. Intensive collection

efforts at other sites will doubtless yield

many additional taxa, especially in South

America. It is daunting to contemplate how

little we know of tropical insects (Hespen-

heide 2001).
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